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ABSTRACT : PROBLEM TO BE SOLVED: To form a polycrystalline semiconductor layer of good 

crystallinity by irradiating an amorphous semiconductor layer deposited on a substrate 
with energy beam, depositing an amorphous semiconductor layer of the same composition 
on the poly-crystallized layer surface, and irradiating it with energy beam. 

SOLUTION: An Si0 2 film 2 is deposited on the surface of a glass substrate 1 , and on the 
surface of the Si02 film 2, a silicon layer 3 of first layer comprising amorphous silicon is 
deposited. After that, beat treatment is performed in a nitrogen atmosphere, and the 
silicon layer 3 is irradiated with laser beam 4, for poly-crystallization of the silicon layer 3. 
On the surface of the silicon layer 3, a silicon layer 5 of second layer comprising 
amorphous silicon is deposited under the same condition as for the first layer. After the 
silicon layer 5 (second layer) is deposited, heat treatment is performed in nitrogen 
atmosphere, and the silicon layer 5 (second layer) is irradiated with laser beam 6. Thus, 
the silicon layer 5 is poly-crystallized. In this way, process for poly- crystallization is 
repeated. 



COPYRIGHT: (C)1999,JPO 



BNSDOCID: <JP_41 1040501 A_AJ_> 



(19) 0#H#fFJf (J P) 



02) <zk m " # at ^ 



(a) {ummmm'Am&n 

4^^11-40501 

(43)&BBB ¥*£ll¥(1999) 2£12B 



(51) IntCl. 8 
H0 1L 21/20 
29/786 
21/336 



F I 

HO 1 L 21/20 
29/78 



6 2 7G 



ztmiz m&momi ol t£ 12 jo 



(21)fflBI«^ 


!f#gl¥9 - 239753 


(71)fflIgA 


000005223 










(22)£BSB 


¥^49^(1997) 9 ^ 4 B 




i# 


(31)S$fcffcfe3I#^ 


^¥9-130130 


(72) 


m wa 


(32)@£B 


¥ 9 (1997) 5 £20B 




»sS;ii»;iii3STU4»®iE;±/jNp3tt" 4ts 1 # 


(33)ffiifclt£5BS 


B# (JP) 












4tM 
















1-S ^r±ffi«c5££*hl*l 








*t± IS 








w&)\\mm-fr*m&±*m*4TB i# 














(74)«SA 





(57) • 

Ltim 1 cojg^®±^. m 1 com t n— M^rt^ 



(A) 



(B) 



(C) 



S.</^. {.< Air ? 



E2ZZZZ 



I I H 



ZZ5 



\ZZZZZ2 




(D) 



I i P 6 



\//Z/Z/- 



BNSDOCID: <JP_41 1040501 A_J_> 



(2) 



ftmW- 1 1 -4050 1 



#*» & & jh i com & mm-t h m k , 
tr#*§ B B B fL-r£i@k . 

^ISoi-flr: L ?t mieB 1 ^«c7)aM±<c „ ffrf EH 1 coii t 

fulfil? 2 WfCx ^dfb'— A ar.BSJtf LTB 2 com<0$& 
26. 

[M#fl 2 ] IfffEJtl 2 <0**>giJitt£ 3&ftS-ti-&lS 
otIESE 2 ^Jico*E±(c . mm 2coMb m—&f$.<r> 

sis sr. ^< > t 1 ®a±mtrt>mimuzfs& 
c tt*^ 3 ] isj fgff i com £• ^ B B B -ftf & mom; 

ffirien i comcomm^^mzmtJim^-tiym^m 1 * 
^fs 2 iztm<o¥m#mwcommxm. 

i) n&m i — 3 v ^titHz imco^mfo^mcommij 
m. 

immn 5 ] m?M2 omcomn&xmtZit&T.n 

Hfc^T. mZTtimffi.*:tomLij:tft> V— if t*— .AO 
S$8*&frV\ fulfill 1 S.t-' ;r ^2cOJlco^B9'(4S-^-flr:$-t*- 

So 

im&mei mism2comco^n^m-{t^^i>xm 
iza ^t. tutem i «o*:dCf:^£aaK l . 2 

#Se£*§iitU SB 1 <F>mmz-&i&tfL¥kcomb%:h%lft 
tRkh i a tc. Sn^i&g&.t>'x*/Mf fc"— AgtgarPfS 

-r sit 5 ciettcvNitfrgBwBat^. 
hi** 7 ] &m&$m s- ^-ts-raa&K k . 

H«ETt6aS<Ote48ttaffi±t=^jKSix % iKK k fc 2 
%£lkwm-^8&co&mgl i <n¥mfcmfrt>%: *) % fflsfc: 
g-TS 2 o<o*»tWB^ffik:fi (, , —1o<nmcoWM 

t mxcomcofiFr t t)Vpj&MT& h ^$mxm& t z 
[ a* as s ] st a& $■ aww- s 

«0±Hlfci3V ">T . ^K^-fMl^^r < k t 3 o<?)& 
S. 

^3 o%jzit^\ ^comcom-b ^mtTb h m$. 
TM7&tt±s izMzmcoimfomw. 



- . 

[0001] 

^zxmRV&i&^mfcmz^&^fcmmizm-t , 

[0 00 2] 

[0003] *'7XiSO±(;7t/t 77Xyy 3>-st 

JKS-tta L . 6 (0 0 vMmcomm&irr~> X &&&Qcf 
&W&ift&hiix^& . zcojrmt^ 6 0 0°Og^D» 
98m£&m b^hfcib. »(:«tot *7Xifiti L 
T L -4 d S . 4 ?t . ^^ B B B ft L/c 'J r? >W H 

<o£^m%%& z b t>mwx'fo&. 

[0 0 04] 4?t, T^&;U 7tX>-0^ >WMiZ lx— if 

t^ B e B fk§ *t&ffltnmbtix^&. zcojfmxm&n 
co^^nhtohi.zi.i^ fim-tt \s— •9 t xJhJi*m&& 
^<-$-&<&mtf&&. i^-i^jK$-^<-rs<h, u-if ' 
^Eo^stt^tc i 0 *3-t£&mmz& hzb 1m 

[0005] ^-cOflh. -fL^mffittm < C VD > t i 15 ^ 

[0006] 

[JHHAWftU: 5 k-rssnaj Jb3*<0Jt 3 fc, ^*^> 
[0007] *^BJcoga<j{i, ^Bltt^^JSf ^$ISft¥ 

mm-zzbx-hh, 

[ 0 0 0 s ] ^micomcosmz. t£ik&co&&%$.m 

[0009] 



BNSOOCID: <JP_41 104O5O1A J_> 



( 3) 



ftttPP- 1 1 -4050 1 



&A-ri: LTtffiem i oJBwamjttc. ffiess i <om t m 

[0010] itSttx^^b'-ABaWSraftUKc^t 
o t . 2 HI g KBOx*;l -dp f - ASSStuttiTflfia 

m^mm^m^mmtx i m^x^/^tr— absikcj: 

[0011] ^BB^fBiOtK^it J: S > . 
S*U ^<ht 2SliLh<7)PI-ffiJ^^^ B a B ^#«ft 

[0012] «5K:l55»-rs-^«fcfl!i*-<o*<OSI?. 
[0013] #3|Hj!^ft!l^!H.£Ci: S fc s fgi!8t£J*ffi£r 

[0014] ? *4M8t*JBSr*«Ufc». 

t. ttrnzmm-t-z i-ocom^mz^^x , 

[0015] *«BBOfl!!<0Rjgfc:«fc & fc . f&^H±«raar 
[0016] ^NttttcJHOTtftWfcx^pdptT— AcogBSti: 
x^^f h'-AEfSJtic J; 0 , «T«^3Sft 

frmm^ftmizmikmiLk^mmiimixi*. mux 
mzmLx&-<om£k%L<7>&i>m±-*&. fcafu 



[0017] 

[ mwcom&comm ]iia-id zmm i t . *$> B n 
eomskmiz x h &t&s, ^ v ymmm-nm^ \ ^x m 

Wi. 

[0 0 1 S ] 01 ACiti f; (C, #7Xl« 1 OfSffi 
±tC, CVD#tC«fcOS i 0 2 J3H2£it«^S* SiO 

2 0nm^lJlSC0->UrjyJ13ar«ya-ri.. .r<0tf» 

mcvd (pe-cvd) fciotrd. Mz.i£, mm 

^CO&U^Mi 3 0 0°C, S i H„ £I>'H 2 COia**^ 
iX-c'ix2 0 0 s c c m&t/S OOsccm, EfUtrtl^j 2r 
0. 0 5W/cm ! t^^. 

[0019] 1 MEW/V ^ yMSVMkWk* M«#H 
T4 5 0 'C t TUnSft L . 3 P^PalO^ia £ff3. C 

[ 0 02 0 ] Ell Bt^-TJ: y'JjyfStL/- 

ifh*-A4€-B3tf-ri,. sSBfrf-*>-if«. w^wr*^ 

308nmOt7>^O7'f K(XeCl) I^fyVl/ 
-if-C'ft 0 . x*/Mr'^JK{£ft 3 00mJ/cm' , ^< 
/WXM 0 ig LJl}ftSc{i 1 0 0 H z . 1 SVUX fofz 0 OJH 

fl+B#r B i{i sonstw. u -if Bg»raa£u .iim 

rru SSI 0 0mm«0«W^KT*>S. i<OB58t«tS 
^ , (Kfrl*I 1 1 'VVXfofr "90.05 mmfiSt^tf 

'Jayf3 *^^ B B B fb-r h . Z § X'fotl 
ii, yU3 yJi 360J9 ZlTlWzn L-X 13.13 1 OtfD^'UH' 

[0 02 1 ] miClZTFtXotz^ v-'J ny®3«o^B 
±tC, 7 ; £A'7T^y | J3y^W«S3 0nm^2 
SSO^'J^>'M5S-it«^-^. 1J1SC0 

f£ N HJH+t' 4 5 O'C&X'timL. 3 BSfflcOSMi 

[0022] iiDc^tioc. 2mm<r>i^v^>m 

5 1 l^-if f-A 6 zmpfh . . I1BC 

* Lfe 1 if B <0 >- 'J 3 >M 3 u -if t'- A 4 2rMltr 
R«TA 0 , x^;l^^^?r 2 6 5. 295. 
M335mJ/cm ! fcLfc. U-ifSPJtK «t 0 . 
V r? y@ 5 tf^mibWL-fh . :«J:ot, T^.;U7 r ^. 
y'j3 yJl^itlB LT U-if^Jt L,^^ B B rfk-r-g»I§* 
^rfc. ^Di5L0gt?>2[IIJ;i±i:LTi 

«fcv>. 

[0023] ±iesatw?i4, u-vmtzftom&z 

[0024] ±Mc0^j£-C^L/i v- U rj yjf33W/5 



<JP.41 1040501 A_J_> 



(4) 



#BH¥ 1 1-4050 1 



[ 0 0 2 5 ] 02 A*i N 7V>|SSiaf«ot-?o^ 
Hffi m J / c rn * "CR L . <flcWi¥3HMI£ JRft cm"' 

{aactcjstt* t - 9 ifg^fr . 04>oie-*§-« 

a 1 A— 1 D fc* L^HJE^JcO^at^gt Lfc v- '.J 

^ t*f*-* asegrc* h . f e#o«i . i wv&kl 
& Ltz ~> y a >miztt-f&mfmx*$> & . 

C0026] ^mumizj:*) Bf£ Lfc y'j3 > 'm<Q*P¥ 
m.fee6jjfi\ m&tfffiHzJ: 0 WfSL Lfz y >J a >Me>*ti 
i9t/hSv\ ISiiWtiS^ya^yB^ 

[ 0 0 2 7 ] 02 Btt % *-)Vmm ( *-;HWRJcJ: 
OaiML^IUK) 2eg^^Ur?>«5^\OBSJt 

£fii\ 0 1 d iZTF-fi/ 0 r? >m 3 sat 5 iz y y^jft y 

-f^>H-7-{±, PH 3 tH 2 twm&YcjfiS : 9 50) 
#X77X?5:ii,\ iOlx^KlOkeV. H-X 
*5 x 1 0»s c m-iO*fmfofc. 4 ^-y 
6 0 0X;t»2^<0^Sttfl3!ft«Ul$rfi ; -5}t. jfcgjsX^X 

[ 0 0 2 8 ] 0 2 B t*rf i 5 t. 44EftHt J: 0 ^J3c 

y'j3 ymn-fttf, m&imnz x^wMLtz^x 

C0029] 02 AStr 2BCfc^T. wizmmis—F 
<W*MM;i ! 280mJ/cra2 J: 0 iffiv 
t, ##ffi«i:»»«(7)BS[#*qrLv^ <IfUi s 2 OB 

[00 30] ***0Hci**tttffl^*£fcfcj:i3, 

[ 0 o 3 l ] 03 Att, ±KSWtMT»j«Lfc^y r?y 
«3&tf5£^>rvWf ^L^MN^i-^? (TF 

t> <o k w ymmm^ Atwmmmm^^r. 
itmwtzMz, mmswitz* om^Lfz^^o^y 

mO-r*frmt UcTFTOKW V^gH^tt. »tf 
^-^^J^f^SSSariaS Bt^"f . 03 ASIA' 3 Bi£c7)ft 
tta t s a 2 ^tSK&^U Eftlgbj . b 2 



[0032 fl«UJtTFT« % ^- 1 0 ^ 

m. y-hfel O/xm. y-h*eJ8^c7)J¥$ l 2 0 nm 
<5D P ■f-^^.ll-M O S F E TX'cb h . 

[0033] 03 Aiz^k-tx o t . mmmic A^TFT 

<7)^7«}m(^l x 1 O-n A. «ffJWR^16JK«d^4 
Scms /Vst'M. 03B{^-TJ;3t. ^ 

J; §TF T<50^7mfifu{i^ 1 x 1 0-9 A. 

5^»^<i^ 3 8cm* /V s T* S . i O «fc d t= . 

WtHC =t S T F T<7)7j- 7«?^{i , fi!3ftftflSt: X STF 

T^-^Tto 1 / 1 0 otarc » 0 . 

[0034] 02A-3BT1i. ilA-lDt^tH 

Mwsr , t^;l-7 rxy»j3 > m<o^mx.m t u—rm 
mxmt t 1 0-ro*T 3 t tm ttz , act. © . 

'<lotf. T^juyrxisv 3ym£0>%iiktt.-?h0>X'iz 
%<% : tofrc>^i' B >'>jziym$:m.m-?&„ 
[0035] i4{±, v a ymi / z&rt& * -jL-wmm 

2@||OW 1fE|fox^/u.^^o^i: LT^ 
-T. ^WttU—ifcOX^/^^Sr^fim J/cm! f 
-ft I , ;^H»jffiSr#a cm* /Vs Tft-T, 

[0036] 04 'te^-r i 0 tc. 'HifiMt: J: S*S-c^ 

~t nm$nt±cr>&i&%;i,-v o ymznt>tiz> . ' 

=5:*3\ l « SX'JiT^^^ 7Xyij3 y^^m^\t t . 
2®S (cldtAtH^^^ahAS^ 'J 3 yJBSrita LT t , h 
^Ig^ftMy'J =? ym*%h c\tifiX'% ZX'foZ, 

[0037]^, r X i, y r? yT'£>&#^S 

i 4. XWtc J: -g)7^Wt^^v^T .(10 

0 ) (111) wm<7)\z—7jfm\?i;\\i§&i±, t 

^7TX^yayx*h&t^z_&» x^ymUzXh 
If . Zfaggs y =? >-t*f tisthWSH 5 2 0cm 

y-e^stv^s. ^5 20cm- itfD&atcf 
tfffli %> *%i-&X'fo oti, T ^ )V7 r x >■ y 3 y{; 
^iSfS^t4 S 0 c m - 1 j£mz tf-^ tf1%tl h ^ 
ii. T^)l-7TXisVziy$:1z;te>f%z_X£^X'$>h 

[0038] act, mmmtz x 0 ^ y rj yjico 



BNSOOCIO: <JP_41 1040501A_J_> 



(5) 



mm 3 ? 1 1-4050 1 



[0039] EI 5 fct, HM(?i|^)^ 'J 3 ym&tittj&tzti 
it § 01 C <V%m . t4^21l«y'J3yl5** 
ffi L U— f"'^ltlitfC0F3l^tCfc(tS ^ U => >/l 3 fttf 5 

<?mi'/)H^I§ £JjtGLumT'5lU 8»Ki:*SlJ&5*ai 

[ 0 0 4 0 ] 31* 0 . 0 3 m<3EBK^«ft»K<50tr 
.-^*W."C^4. dfili. HI DO^'J ny/fS 
»J r? > Jg 5 t (DftWIZttfct 4 . 1 Jl B 0) > 'J 3 y Jf 3 

^susih £ j: ^ -%W;X&&l l 

[ 0 0 4 2 ] H6ii. *»SW4Ccti»^-S-C«L^>- 

v^-LfcHT**. *'5Xi«l<?)±t:Si0 2 K2# 
J&*§*U <?-c9±fc liS«fSa B B y 'J3yf3i:21 

[0043] zwz-zb, me tc^euT^-f J: 5 ss 

is V ^ yf 3 i: 5 i: c9-S?-ffi<7)oB«{i . 13— mWMZfr) 

[0044] <kiz, im&<r>i/vni/m<rm}ft-ifi. im 

[0045]i7Ali, ^>J :J>'J■3&^X5<50#|3£#P5: 
¥ : ®[1*•:^U I7B{i. miA<?>—> 6&H&B7-B7 

<D^U riyJf 3£9«[-ft£aU SHHi2iB^'J3y 
Jf 5 co^r esi-r . 1- —if sew* c «fc oT ^S&IWfc Ltz 1 
If B^ynyjfSOfSffifcli, ^<H3o^M 
<03£*>*^E7t. 07BC*-fJ:^5rKie83&^»h.4. 
[0046] 2 Jl geo>- ij3yfi5 CU— f JRBtf 4 

ftSSj^fcfcoTafrfbWfttr. Z<Dtz#>, H7 
A& tX 7 B Kjfrf J: o tc s y'Ja >'JI 3 <9fM* fcy'Jn 

is Vziyms <7M?r<V$.*>h fifcftjB 8 &SS 

B a B fiScJI<Dl£i: -T 4 d •> t «t 0 , e***fflHt^*ffi«: 2 

[0 04 7] 4^, HlDtfOXStCfc^t, u—rmm 



[ 0 0 4 8 ] iJMc. *»Wa>fl!W)JttSW(cov^KW- 
4, ±ieHM^-C<i, Hi D<0XStc*s^T. S^Juf* 
i fc ^r< 2 HI m<7)ls— - AaaStiff -9fc3&«s ft 
^USSMTii. u— if h*— ABia*i^fc:3£«JnJ»^tT3 . 

z?>m<?>zMiz . m&mzm ia-id xtm vtcmfc 
mcoM&tmnx&h. 
[0049] me&mmtz* 

'J 3 > J1 3 mf 5 iOSf JM±Rtf«5WW*ttSr - 9 ^>"t£ 
SL, atf«*WI£RJIt (UVRSt) SrfflV^ 

2 0a^^-if'b-AB3J=fB#<7)£«g*r 2 5 OXZt 
L , x^t"¥?&JK2: 2 5 0-3 6 0mJ/cm 2 <7)iEH 
rtTSBftS - WS. * , ilB tiZm-f 1 0 a CO V —-If t' 
— Aff&*B*OX*/Udf a?JK$r 2 S 0 m J / cm 2 t L 

[0050] HSJi, 7vyfjcfSL3^0tf-i5'<7)^ffi 
ipse, 2«B^v''J 3yjf 5/v^BSJ^— if f— Ac7)x 

fifi^S^-. ta-t#(4, 1 0^Hxa-C-i5$ 4 5 nm 
«or rxi/-y ryf Srttm L , it2-2 5 0 1 Ct 

JPSfeL-C 1 @^ly— »Igtf^ B a-ftttML^ 

itRWfc «t ly';3 y««Wffli|ie*^-. 
[005 1 ] ftU^MM^ J: O&fiZLtii'V 3 >®<7)^ 

dix{4, mmmizJi&isO aymttfiK jyffS: 

OX ^/Udff fif JS&6< 3 0 0mJ/cm ! JaT<0«*StC*J V ^ 

[ 0 0 5 2 ] 09{i, ^^yfScSLco^^^tr-^tcit 

iE-r hm&.%. 2ms<r>z/v 3ym5^<omtTs- t* 

— Acox^/UdfafjK^BffiKfc LT^, a«Hix^/u^ 

cMiio-r^M^cem^ c m- 1 x-m.-t. m^w^omf 
mizz&isyaymcowfemZTfr-t. s^&^o 

ii. 52 0. 5cm->tW. 
[0053] flUO^MMtc: J: 4 i"J 3 >«c7)^->o { . 
b b b ^ 'J 3 y^y/^ f - ^ «3» 5 2 0.5 

cm-Ucifiv^ ioihti. i«HIW:J:5yU3y 

[ 0 0 5 4 ] H 1 0(4. ^h^^Ite^Jffl 

2JIBOy' l J3>'jl5 ^SRHf -iff - A 



QwQnor.in- -r ip AurwmmA i -» 



(6) 



*fKPPl 1-40501 



[0055] n&astJtffK: J: & >- y 3 ym^ifi. 

A > y 3 xciai, MgiKb-^KS-^ LT *» 0 , A&friS 
B H B arf#4.^TV^ci.h^-bx)^. U— fb'-A<Z) 

iRtf-^iS^ffiT LT l^S i fc ifihifih . Z<7)is y r? >• 
Jl Lfe t C 6 . ^SS^afftSfc 
tEL c if ">-Sxl i; fc. ZtllZft L . l^— if b*— A 

cOX^/U^.SS:*^ 0 5 raJ/cm' VXYt Lfc*ir£ 

— if b'-Atf9X*/l, df^£ 3 0 5 m J / c M± 
[00 56] U~ f b*— A<^X*./Mr^£££(3 0 5m 

tl&. Zcotzib^ gMi&Mz: 2 5 O'Ct Lt2IB«y 
'J =i>-m&ls—? b'-AH3J^$.^a*ft^-iC{i. x*;t^ 

3 0 5 m J / c l^XTt -ft Z t i>W± LV\ 
3ri3, 0 1 0 frt>frfr& x*;Mft£fl&&«2 5 0 
mJ/'cm 2 iJLhtfXBWC, ^*?=5:^ B a B 'l±*^-t--S v-y 

[00 57] *£ H B B &fl£p<&7t#>t::. ffllcOHJSM. .£. 

4 5 n m<7)T*i)V7 TXisVzi >f8&m& Lfcf* 
1 IH<o u- — if f — AfiSWS: iff -o JtJfci!f |5¥ t J: £ i^y a y 
Jl^BiSr. fi^nAiS^y^At^KfcTk^^* 

fflv^T-trr2x.y^>^L^, m^mm^mmmx-mm 

L£z„ >S::fe>\ iSSf? L^v- y r? vjg{i x iiD 2® 

SOl^-if b-ABSJ^Sl/irb^MfC^ft-i. 1 HkOU- 
-If b'-ABSJ*B#<7)l— if b-A^X*/!^^*- 2 9 7 

[0058] M^mtmiZj; ^y'j3 

»3 0 0 nmgflrc*ofc. L, JtlxWC 

i 5 ^ y n ^JlOttAfteMi J^llOOn mgft-C* o 
7fc, ■:^at, ffiojatffto^r&ej: 9, *§ B B B &&o 

[ o o 5 9 ] £ *; s mcommmizj: & > y =j >m<omm 
imz. mmttmsm-cmm uztz?>, mi Dt 

?h^1 JiS^y nyiSf: 2®a<?)>-y =?>-J15 fco 
EBcOU-lfb-ABHttJ; 0. ^y3>a3S.t K '5^ 
OBIO jfflBli . l®ao^yr?yji3(*i tcSMUS^jR 



[0060] ZttHb. Ml D<OXgfctJ»t43HRia« 
i: B?Jtl/--f b-AO0x^;l.^W.gi; r . ^ "J 3 vjg 3 

[006 1 ] ?fM L^V^T-^o^^j^^^ji^^^ 
.ST-^ffiLTv^^C ^S^^ B B B v-y 
^ixSfcitai^ti*. 01 0tc^-TJ:5t, 2@g<7)b- 
-if b- A flsj^f b$<7)x * a < LiS^t^t 

^ B B B tt*« < & £ co« . >'j^>mst5 tfmz$E£m 

[0062] ifclicWt: «fc**&t'«. f b*-A^B3 

[oo63]iiiii tik&mmmizx&iTmTmmL ' 
-r. aittjiv y rz >ji 5 os®** 4><^as$ ^^ia n mt 

y r? yjf 3&t)f 2 mgco is y rj >JI 5 
'r^l^il^ 2 0 n mSt; 3 0 n m X'fo h . 
[0064] lMB<r>>- , Ja>m3 t 2JWBcoisVay 

< ; 5roT^£ < , dixii. 1 mScoisy ztyj§ 3 £J#|fL 

rb-A^ttx*^ y n y/i 5 A^^fit l , v y 
3 >M 3 * J ^^^St L TV ^ t #^ c^ith fi\ mm. L 

w&st-?^ %m&mz±± oTv%stot#^.^n£. 

[0065]il2ii. v-'Ja *-)Vftm 
S2r. 2 0BO^-ifKj^x^Jf-^cT)MiS:i; LT ' 
tfc7)X^.^^.S*#.(2m J/cm ! 

■To 04><7>!S-?O&tf#ii. ^ix-fiill8£0*i-^i:|5i« 
«fl6«*lt«Rl^a3ttWt: =fc £ is 'J 3 >-JHctJttSflf^ 

JlfiSx^^rl Oke V, F-X16X 1 0 13 cm-2c7) 

^#T y w ^ >-s-aA l . 600 °ct- 2^fa<7)^ftf{: 

[0066] l^-- tf b*-A<7)X*7K^jg# 3 0 5 m J 
/cm^ mT^M^T'ii. ftt!OHM0"J{cJ;£^-ST« 

i^t-SIt u-if B?Jf 1 2 EI^ftTW o Z t iz X 

s. 

[ 0 0 6 7 ] ^>i>3r®m.i3 i 3 0 5m J/c 

£Lh<o<S«-Cti . ItlR Wtf^MS v ^-/^I&jK*-^ L 
T^S. iiiil 01 Ofcij^T^L^d: oiz, ft!>o 



SNSDOCID: <JP_41 1(M0S01A_J_> 



W ffi¥ 11-40501 



mr&ma x vimwiz x & x&x-%m l tz ^ >; a ymiz 

[0068] ±IBft!l^5£CTT-{i:, HI 1 COIJItcfcl > 

z,m^zr>K\xmn ttz&. ^^mtz^^wx-m 

mtXhX^K Zcr^^zi, , HI DcOX^CfcV^T. 
y U 3 y® 5 tfifffimUS" . ±j£^(l!;^MMot§-£ ^ 

[00 6 9] HI 3A~1 3Gar#BSL. ±!£H 

jiffl l tz mm b x y vx ? iz o i, ix tm -t & * 

[0070] 113 A(i. mm h 7 >i>X?cr>ym^W 

i^^t, xvxmmz. mcow&mzmt-t&xv 

t/V^ymi 2tmm$ixX\^Z>» ^Jy^yll 2 
<50«$^"[S]<OilS'4'*g|5t*SV^Trff , J y'j3>-il2i 
xM-fh-y-YMMl 4-h^MZi\X^&* y—bW^ 

X^h . 1 4&?/y- Hlfi\ A 1 T'0fiS;$ 

ixtc&msi® i4bt znmm *) mts mmm-ftm 1 

[00 7 1 ] HI 3B-~G(i. Hi 3 AO— j±.JS££A8 

- a s x-^i-mm itz&if&x.umz^-t , 

[00 7 2 ] HI 3B£&VVC. JixXmM.1 1 <7)_b 

c ±id«fifiji> Kim^mtm^zx^ijm^m^ 

X. m%&4 0-5 0 nmCDtfVi' VaymZm.mL, 
ZOtf 'J y 'J 3 >m?:^?——y7LX# Vis 0-3 >m 

[0073] xvistjziymi 2zmi> xoizmm.1 1 

^ffltCS i 0 2 IS £*-Jl 2 0 nm^- hjg 

mmi s^mm^-h, y-bimmi s^mma, m*. 

ii'S i H 4 i:N 2 0^fflv%?tPE-CVDtcj:Dfiro. 
[00741 **— h&SBt 1 3 <7)±t . X^-y ^ 'J y;/ 
tJ:0J5$*>j3 5 0nmOA lM^tftW-TSo 1 
JSLBc, H 1 3 AcotfV y'J n >mi 2 hiz.mfh Y- 
Y-WM 1 Ak^—^9—y&^h\s : J^ Y^9—y\ 
5£JFM^-&. uy^W-yi 5*:x.-y^-yx*-?x 
xkLX^ Ci 2 ^"x^ffli^h'^^x-y^y^lcj: 

oa i mz^7--y?L, v-jxh^^-y i5x-m 
hixtzmmzy- hm 1 4 

[0075] Hi sctc^-f J: u-y'-Xh/^ — y 
1 5Z~?X7b LXm^K y- hW&l 4 (VmtiiLtzm: 

mzmwrnn-tz * f- vnM. 1 4<nnmz a 1 

MSS^Hb^o, ^^{ira(cif:$^i~2^m 

mzfSLttt Ltz*.mm*x"n o . nhhh&sl uy**h 

[0076] il3DC*fJ:5(:. y-MWBl 4 £ 



-fx? t Lxy-Y^mmi atx-yf-y^u y-\- 

yf-y^'lcj; K)fto . y /- hfgjf^ 1 3 a 
OMffflK'-K U y'Jnyin <r>m.W<F>— UWWHith . 
[0077] H13E tc^i a atiicp* -f 
^aAL, v~^m^zi:hkmitT--JViirt 

v— h ffitit^ 1 k Q /CMT ttch&t-th, -f'Jy 
'Jnyli2«3^ f> ^jR 1 3 a OMi«(3^ai 
L^SJ^-t n * S«V -^«W 12S^FM 
1 2D*«JgBg$ii.4. 

[0078] dcOiatcLT. A l*»^6ffiflStii»l 
4b>, -e- CO V — 1 2 S fiJatX K U -Y >il«{ 1 2 
D (!£ES $ ilfeiaSfiiat 14a^^Sy-'-MIl 
4-hm$L%ix&> 

[0079] Hi 3 FiZTfrfi. o (c, SR^iBtcff 
3 0nmcOS i 0 2 MtJ5$^tJ2 7 0 nmOS i Nlfr' 

i<o*H#t=awisiTJtJBisBeiaiH 1 6 ztm?& . s i 

O 2 ^i0tt«{i:. Mi(fJafi*^tUSiH 4 tN, 
OSrfflW J&ft2Sg£3 0 0*Ci: LfcPE-CVDtCj; 
'9^fV^, S i NJgcOiifjikL PI^JiM^Xi: ITS i 
H 4 tNH 3 Srfflv^ ^S^S-SOO'CtL^PE- 
CVDtCiOtf'D. 

[0080] mmmm. i6c. v-^«w 1 2 sbx/ 

YU4 ymmi 2 Dcr>&*cr>mffico— 

y^? b*-;H 7 SSIXI 7DS:MtS. SiNI 

wx^fy/ii, many ■ymzktfx&mwz y?^^ 
•y^y^'i'zx*)m\ sio 2 m^'y^-yya. mi 

li'NH, F>HF>H 2 Okta*LfcAif7r — 

[008 1] HI 3GttJV^T. *ftt^ffitCJSS*!?5 0 
nmOT i KtJP$*1;3 0 0 nmcOA I KS:i*5]lE#fe: 

mmi-z. z<Qmmffim&^?--y?'L. v-xmm 
1 2 s t,zmm $ iin: v -x§ i ai-ia i s s rt/ vva >m 
mi 2D izmmztitz k w y^i aj» 1 s d 

TifflUSMXAiKOJc-yf-y^i, MilfaaSiR^ 
^JB^Kv-rx-y^-y^fcrJ: Otfo. 
[ 0 0 8 2 ] £ coi d t= LT . ±ieHS£^J t) t < (iffio 

HMMt «k iiy'jn ymwmd&j&zmm itzmm h ? 
y*jx?im®.-?&c\ktfx'*h. zcommhyyisx 

?<r)it?nMt. mMcr>i,<vt,zkt^X'J?%< . **o«» 
[ 0 0 S 3 ] ia B B y U 3 yjf 1 2<7)^$ rSOnraJ: 

ot»<-r*fc. v-x««i2st§iajai8Si:^) 

SSR. KU-f y«^ 1 2 D t gitBiR 1 8 D (Qfflgt 
immztcZ. ttz. i^'JrjyJll 2C0J?§^1 00 n 

^ y'JayJ112CDJf$S:3 0-100nmttSC 



8NSOOCI0: <JP 41 1040501 A J_> 



#§B¥1 1-40 50 1 



[0 0S4] il4ll Wm<7)AJ -yfy/ffliLTI 

1 3 A tc5r*T FTJfflt ^7>te&mfrMncDT FTlt 

<n i wmuft<?mw?mm$:?Ft „ mi a omsmz^ 

2 1 ktt. ^o^liaD3rfc:*}^r*iaaUi5»fc:J: i)ffl2 

0rt=#e UTFT22 ftT ^ & . 

[0 0S5] TFT22^'-Mi2 2Gli, *f]£^- 
2 ltzWgtLX\,\&. T FT 2 2<7)V-A^ 

2 2sii. tft22S:S3 mtsmm±izmfc2titz 
mmmmmM 23c 3 > ? 7 h 24 s^lt 

ttKSivcn*. >-ffltg2 2 D{i s JigSS^Htc 

[ 0 0 s 6 ] mi sA^TTFT^m^m^msizm 
^zztiz^K), TFT22 co*7mmmmzn, m 

c 0 0 s 7 ] ija^Mpy-m. ^h^j^ y 3 >m^m 

IrffMtS^i: fcTO*?**. MiH, Ge. S i G 

&WX'$>*>o, 
[00S9] 

tt*> =t t LISAS' y 

[02 ]@2 ( a ) ( b ) fcL HMIfiHciS^&T- 
ffM L^S^y 3 y jf^ 5 -?y ifcft t°— ? <7)i^(i&iig % 

[03] 03 (A) li, SWt«fcj:*3(MfeT««Lfc^ 
ISA >- y 3 y Jg * ffl v •» jfc T F T O H U 

^f/77t'fe0, 03 (B) «, t£5fcfrS=T* 
©j£ Ltz^Fais 'J 3 yJfarJJH, ^TF TCO H >^ 

[04 ] IIKC £&Jjm.Tmi8.Ltlis y 3 y/f<0*- 

iv&mm* , ^ y ^ y 3 y«-£Jt«-r * 

[05] HJSime «t l> 1rmx'&f&. Ltz&m&isV 3 yjf 



[06 ] ^SSWic J: S2rffiT?Eafc L^>- y 3 yjf£. 
U 4 yc^ttfifc^ g L T ^BfrH0T'& £ . 
[07] IQfiWfc: <£ h -ftmxmtfL Ltz is y 3 yjf £ . 

[08 ] MSPItiS ^T'^jjg; L y 3 y Jico ^ v 
>*at- ^ co WISH* . fUBH- L?t: tf <ox^./i ^ 

[09] J: h JStM L ^rv-'J 3 yjfco ^ v 

> I4SL<73^ ^iV\^-9 IzttfcLtzmk*: , a?J=t Lfc b 

[010] ^^J(cJ;|>^T"»iSL7t:^y3>-Jl^ 

[011] mmmiz x & ?rmx-&m l^^m b b b >- y 3 y 1 
mcomz^mzm-r h s 1 MSMissjst/57t 

[012] ^JtCTtc A L?t >- y a yjfcD* 

[01 3 ] 01 3 ( A ) «, HM^JfcJr^^T^L 
y 3 y^arfflv ^ T F T^f^^S^SJB^S fcft 
COTO0TS) H13 (B)-(G)li, il3 

( A ) O-jSJRIA 8 - A 8 1*3 W£ BfBi(=ffiMr?-&# 
lit *3 ( t & ISr® 0T' ft & . 

[014] ?i B a B^^a^T f Tmm<v 1 mm^com 

1 *7XfflS 

2 S i0 2 1 

3. 5 >y3yjl 1 

4. 6 <rje 

7. fi^r^X,^ 

8 

1 1 ^7^i« 

12 dfy^yayjR 
12s. y-^«« 

12D KHy(WI 

2B «||MR« 

13. 13a y-hffilftR 

14 

1 4 a ^@Kft^, KSfiiS|5 

14b i&mtn.^ 

15 l/y^hA7-> 

1 6 fl^iSS-M 

17S S 17D ay^^h*-^ 

lss, isd mmat 

2 0 

2 1 mnm 



3NSOOCID: <JP_41 1 04050 1A_J_> 



(9) 



nmw- 1 1-40501 



2 2 TFT 
2 2 S V-?Mm 
2 2D KU-f> 



2 2 G y- hW&> 

23 rnmw®. 

24S, 24D )V 



can 



[02] 



(A) 



(B) 



(C) 



(D) 



E2ZZZ2 



r 2 



[ I H 




ZZZZZ 



.5 

• 3 

•2 

^1 



(A) 



7 

ft 

b" 
I 

(cm" 1 ) 




2 6 0 2 8 0 30 0 3 2 0 3 4 Q 
i/-f i*ji/*M ImJ/ctn 2 ) 




260 28 0 300 320 340 
b-f x?^M {mj/crn 2 ) 



CH4] tH6] 




5 r : 
230 240 250 250 270 280 290 300 310 



BNSDOCID: <JP_41 1040501 A__J_> 



(10) 



1-4050 1 



[H3] 



C05] 



(A) 



i 



(A) I0 - t fl 



10 



13 



-27 -18 -g o 
*r".->*E <V) 



(B) 



I NT 5 
(A) ir ,« 

































-a 










- 














! — 




























































-t 
























i 












- 5 




















































X 


































0 


-2 


7 -1 


8-903 





ioo m. 

* 

m 

& . 




0.0 0.02 0. 0* 0. 06 0. 08 0.1 0 0. 1 2 



T"-HEJE (V) 



CH7] 



[IMS ] 



CA) 



CB) 




i r 





4.4 






4.2 


— • 


res 








• 




4.0 








^ 








3.8 
















3.6 





— i i — : — r 

o mmm 



o • 

O Cb o 



J I 



240 260 2 80 300 320 34 0 36 0 



BNSOOCID: <JP_41 1040501 A__J_> 



(11) 



im9] 



[Hi 0 ] 



518 



*3 



517 



516 



n r 



"l r 



o 



C> O . * 
o • 



o ° o 
o 



• IfcRffJ 

■ I I L 



240 260 280 300 320 340 360 



1.0 



S 

an 

G 
I 

"j-i 



0.9 



0.8 



'o dp *o # 


i 1 1 


o ' ° 








o . 




• 


o o 




• 

• 


• 






• 




• 






1 ! i 


1 1 1 



240 260 2S0 300 3 20 3 4 0 3 60 



[HI 1 ] 



[01 2] 



10 



23 



12 



ID 



10 n 



10 



10 



20 



19 



10 1 





' H j 








\ n y 






Si0 2 

■ • • ■ ' 1 — i — . — 1 — ' ' ' — 


2JSi * l/f @ 

. . , 1 . . . 



0 20 4 0 60 80 

(nm) 





60 




50 




40 








30 


i 








_^ 

7 


20 


45 


10 



j r 1 1 r" 


1 i I I I 

A — - 

✓ 

r 


' ^/« / 








1 .1 1 1 ! 





2 6 0 2 8 0 3 00 3 20 3 4 0 3 60 



[014] 
LCD 



Z4lf t^c 



22D- 
22- 



20 



23 ,-21 



V 



22G 



22S 



ru 



-21 



20 



BNSDOCI D: <JP_4 1 1 04050 1 A_J_> 



(12) 



ttHH* 1 1-40501 



[Ell 3] 



(A) 

A«Ul4 
2S 




JAi 



. T I MA "10 
7S / mJ \[ (b . 70 




(B J 



14 



N > \ X,\,-;4-, 2 




>>7 



Mb 
•U 



:}». 



12 



(D) 



14l» 



I4a^ 
^ 13a 



-12 



(E) 



1 P* 



12S 



1 3a 12D 

, A,J>:>fcr: ^ i2 




BNSDOCID: <JP_41 104050 1A_J_> 



